Glacial lake sediments in upper Clear Creek Valley, southcentral Fairfield County, Ohio by Mitchell, Michael
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
GLACIAL LAKE SEDIMENTS IN UPPER CLEAR CREEK VALLEY, 
SOUTHCENTRAL FAIRFIELD COUNTY, OHIO 
by 
Michael Mitchell 
As a fulfillment for Geology 570 
and as a partial fulfillment for 
the requirements of a degree of 
Bachelor of Science in geology. 
Advisor _s-, /] .. ~ • 
. ~ill-'-/ (_ ; 'j,(,J/&.Fi, 
Dr. siciJ('ey E. White 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
List of Figures 
Abstract 
Introduction 
Table of Contents 
Scope and Methods 
Acknowledgements 
Previous Work 
Physiographic Setting 
Geographic Setting 
Geology of the Area 
Drainage Evolution 
Lake History 
Depth of Valley and the Sediments 
Extent of the Lake 
Deposition and Length of stand 
Erosion of Lake Silts 
Characteristics of Soil Development 
Soil Types 
Algiers Silt Loam 
Carlisle Muck 
Fitchville Series 
McGa.ry Silt Loam 
Montgomery Silty Clay Loam 
Sebring Series 
Westland Silty Clay Loam 
Core Explanation 
Reference Map 
Legend 
Cores 
Section 1 
Section 2 
Section 3 
Gastropods in Lake Silts 
Conclusions 
References Cited 
ii 
2 
2 
5 
5 
7 
7 
10 
13 
13 
14 
14 
15 
15 
16 
16 
16 
17 
17 
17 
18 
18 
18 
21 
22 
23 
32 
40 
46 
47 
48 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
List of Figures 
Photographs 
View from Landis Road, North 
South 
East 
West 
Jeep-Mounted Auger 
Algiers Silt Loam 
Figures 
Physiographic Sub-divisions 
Bedrock Map 
Bedrock Age Map 
Pre-Illinoian Drainage 
Post-Illinoian 
Reference Map 
Legend 
Plate I 
ii 
Page 
iii 
iii 
iv 
iv 
3 
20 
6 
8 
9 
11 
12 
21 
22 
,back cover 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 . vie w from Landis Roaff at 
I Clear Creek,north 
I 
I 
I 
I 
I 
I 
I 'I 
I 2. 
View from Landis lioad at 
Clear Creek,south 
I iii 
I 
I 
I 
I 
I 
I 
I 
1l 
I 
I 
I 
I 
I ) . 
I 
I 
I 
I 
I 
I 
I 
View from Landis Road 
Clear Creek, west 
at 
iv 
4. View from Landis noad at 
Cle ar Creek ,east •. Note 
large amount of gravel in 
Clear Creek. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Abstract 
A study of the soil types and cores taken in a portion of 
southwestern Fairfield County indicates the presence of glacio-
lacustrine silts and clays in the Clear Creek Valley from Clear-
port, northwest, to Amanda, Mollusc shells found buried in the 
deposits of silty clay are fresh water forms and of mid-Pleistocene 
to present in age, However, the fact that these shells were buried 
in a matrix of late Pleistocene origin, indicates that they are 
of that age, 
The sediments decrease in coarseness away from the dam and 
decrease in coarseness from the edges to the center of ancient 
lake deposits. 
The deep cores obtained indicate that an average of 18 feet of silts 
and clays have accumulated. Amount of material varies widely from one 
core to another, These cores also indicate an interbedding of till 
or coarse deposits with lacustrine deposits, suggesting that seYeral 
lakes existed in this area during the Illinoian and Wisconsin stages. 
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Scope and Methods 
The purpose of this project was to map in detail the glacio-lacustrine 
silts and clays of Wisconsin age in Clear Creek Valley between Clearport 
and Amanda in southwestern Fairfield County. Also included in the scope 
of this project was correlation of these lake deposits with present day 
soil types, in order to determine the exact location of the outwash dam and 
to determine the boundaries of the lake prior to breaching the outwash dam. 
The field work was accomplished between July 10, 1969, and October 7, 1969. 
Mapping was done by aerial photographs, soils maps and by the presense of lake 
deposits in stream cuts and cores. Cores were taken with a four inch barrel 
type hand auger. The maximum depth attainable by this method was ten feet. 
The Ohio State University Geology Department made it possible to do a limited 
amount of augering with a University Jeep mounted auger. (Photograph 5) 
With this device, forty foot depths were attainable. 
These cores and samples were taken in an attempt to correlate lake 
deposits, to find Pleistocene Mollusc, and possibly buried wood, and to 
describe the composition of the lake deposits. 
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Previous Work 
In 1956 James F, Conley published a Master's Thesis on the glacial geology 
of Fairfield County. In 1962 a bulletin was published concerning the geology 
of Fairfield County (Wolfe, Forsyth, Dove). Jane Forsyth did the glacial 
geology section which enlarged on Conley's earlier work and included a 1:62500 
scale map of the glacial features of the county. Wilber Stout, Karl Ver Steeg 
and G. F. Lamb published a paper in 1943 outlining the general drainage history 
of the State of Ohio; this is helpful in reconstructing the evolution of 
Clear Creek. 
Physiographic Setting 
Clear creek and its, tributaries drain into the Hocking River and 
eventually into the Ohio River. The max:lmumvariation in relief in this 
area is 320 feet. 
The area can be divided into two physiographic sections, the Till 
Plain and the Glaciated Allegheny Plateau (Wolfe, 1962). 
The Till Plain includes parts of Clear Creek and Amanda Townships in 
whichthebedrock surface has been obscured by drift. The surface is youthful, 
gently undulating, and in general, poorly drained. The Till Plain and the 
Glaciated Plateau are, in general, separated by an escarpment (Wolfe, 1962). 
The Glaciated Allegheny Plateau contains the sites of bedrock highs 
forming the divides of the Preglacial surface (Figure 1). 
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Geographic Setting 
The area of study lies in the Amanda, Clearport, and East Ringold 
Quadrangles,7.5 minute series of southwestern Fairfield County, Ohio. 
The extent of study included 20 square miles, extending to the Wisconsin 
ice border and about two miles inside the Illinoian border. 
Geology of the Area 
The bedrock surface on which the glacial sediments rest unconformably 
is Mississippian in age and is composed mostly Sunbury share, Cuyahoga formation 
sandstones and the Berea sandstone (Conley, 1957). The depth to bedrock varies 
from 6o to 150 feet in this area. It can be seen from the Geologic Map that 
the valley of Clear Creek is cut in bedrock. (Figures 2 and 3). 
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Drainage Evolution 
The bedrock valley in which Clear Creek flows was developed before or 
as part of the Teays Drainage System (Stout, 1938). At that time the Creek 
was divided into two indicvidual streams separated by a steep divide east of 
the Fairfield-Hocking County line in Madison Township. During the Teays 
Stage, the eastward flowing creek (Thomas Run) emptied into the Logan River. 
The northwestard segment emptied into the Laurelville Creek. 
During the Deep Stage, the eastward segment emptied into the Lancaster 
River, the westward segment into the Newark River (Figure 4). 
The Illinoian stand of ice caused the divide to be breached because the 
ice sheet covered most of the old westward flowing drainage. Evidence for this 
comes from the Illinoian 0utwash terraces occurringcin in Clear Creek Valley east 
of the old divide (Forsyth, 1962). (Figure 5) 
The Wisconsin ice sheet later covered the old drainage system as far 
east as Clearport. An outwash dam formed at Clearport where the bedrock 
constricted causing a lake to be formed west of the dam. 
The moraine, 2.5 miles west of Clearport, is part of the New Salem Moraine. 
Because ~he soils developed on this moraine are Alexandria Series, a relatively 
young soil type, the moraine is considered to be a late Wisconsin recessional 
moraine or a slight advancement of the then retreating ice sheet. The relative 
age for this is fixed between 21,000 and 15,000 years before present (Forsyth, 1962) 
It seems likely that Illinoian drift and possibly Illinoian lacustrine 
deposits lie below the Wisconsin deposits. However, without a better coring 
device which could go to bedrock and then a way to date the sediments, this 
can not be proven. 
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Lake History 
As the Wisconsin glacier retreated, outwash was deposited in the valley 
and collected at Clearport where it formed a dam. Meltwater and the normal 
drainage of the area provided a source for the lake waters, which accumulated 
behind the dam to the west of Clearport. 
The moraine represents an advance of the ice sheet after the glacier had 
begun retreat, or it represents a recessional moraine. In either case, this 
would indicate that a lake stood behind the moraine, as the moraine probably was 
at one time connected to the morainal series known as the New Salem Moraine, which 
extend into the lake area. This second dam of meltwater existed either com-
temporaniously with the first lake or existed after the first lake had drained. 
Without a method of dating the lake sediments, which possibly could have been 
done by pollen analysis or radiocarbon methods, it is not possible to confirm 
this hypothesis. 
Depth of valley and the sediments 
As previously pointed out, the valley which the lake occupied was a 
result of previous drainage. 
The bedrock surface of the valley ranges from 850 to 750 feet in 
elevation (Wolfe, 1962). The present valley floor lies between 840 and 900 
feet. Calculation,show that the average depth to bedrock is 74 feet. The 
sediments hel'"e probably comprise Wisconsin and Illinoian deposits. 
The Illinoian deposits range from 2-10 feet (Stout, 1948) in thickness 
in this area. Considering the problem of erosion in the valley, it seems 
likely that most of the Illinoian deposits were eroded. The problem with this 
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hypothesis is that this would leave alot of sediment to be accounted 
for by Wisconsin deposition. If there are Illinoian deposits, they 
rest directly on the bedrock surface and again, according to Stout, 
they were originally up to 75 feet in depth. 
No estimate of the amount of Wisconsin till in this area can be 
made; however, it does seem likely that either till or outwash in 
significant quantities does occupy the valley, above the Illinoian 
and either under, interbedded with or over the Wisconsin lacustrine deposits. 
Extent of the lake 
The water level was determined by examining the elevation of the 
terraces in the area, which have been cut up to 900 feet in elevation, 
and by examining the lacustrine deposits present in the cores. There 
were lacustrine deposits in cores as high as 905 feet in elevation and 
it seems therefore likely that this was the highest water level. The 
cores at this level contained a·lot of sand interbedded with the lake 
silts, indicating that this was a beach area deposit. 
Deposition of Lacustrine Silts and Clays and the Length of Stand 
of the Lake 
The rate of sedimentation was probably significantly faster than today 
due to the outwash coming from the retreating glacier. This would account 
for the fact that there are large quantities of silt and clay sized 
particles in these lacustrine deposits which, because of their size, 
normally require a length of time in which to settle out. Naturally, 
there is a large amount of sand and gravel in these deposits and this 
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comes from the glacier also; however these sediment pose a different 
problem and were out of the scope of this project. 
The lake probably did not exist for a significantly long period 
of time. The outwash dam was made of unconsolidated sand and gravel 
which would have been eroded rapidly by water action. The fact that 
there was such a large amount of water present from the normal drainage and 
the meltwater from the glacier would have speeded this erosion process. 
However, without a means of dating the deposits of the lake, it is im-
possible to predict the actual length of time this glacial lake existed. 
Erosion of the lake silts 
After the dam and or moraine was breached, Clear Creek resumed its 
Post-Illinoian drainage pattern, as it flows today. This dam was breached 
at its southlrnend, where the bedrock hills and the outwash were in 
contact. The reason for this probably is that there was greater water 
action at this end of the dam. 
As the lake deposit map shows (Plate 1), the lacustrine deposits 
were heavily eroded, especially on the northern edge of the valley, by 
the meltwater and the subsequent drainage of Clear Creek. 
Characteristics of Soil Development 
The major diagnostic characteristic of lake silts, which can be used 
in their mapping, is the soils that develop upon them. Soil is formed by 
weathering and the characteristics of a soil at any place are functions 
of (1) the climate under which the parent material has existed since 
deposition, (2) the organic activity in the soil, (3) the relief of the 
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surface on which the soil is developing, (4) the length of time that the 
soil has had to develop, (5) the composition of the parent material. 
(Meeker, Petro, Bone, 1960) 
Since the area encompassed by this project was small, the climate 
factor and the organic factor can be assumed to be constant. (Therefore, 
the soils that are seen today are functions only of time, relief and parent 
material.) 
It is therefore possible to distinguish between late Wisconsin lake 
silts and other material deposited by the glacier. 
The soils which have developed over the lacustrine silts and clays are 
combined in various patterns on the valley floor. The fact that the same 
soil did not develop over all the lake silts and clays can be explained by 
saying that some of the deposits are stratified, or calcareous, with 
differing amounts of other outwash incorporated with them and these minor 
differences in parent material give rise to the different soils (Meeker, 
Petro, Bone 1960). 
Soil Types occuring over Late Wisconsin Silts and Clays 
The following is a listing of the dominantsoil types developed 
on the late Wisconsin lacustrine deposits. All soils data from 
Meeker, Petol, Bone, 1960 Soil Survey. 
Algiers Silt Loam 
Poorly drained Alluvial soils. Derived from Wisconsin glacial 
till and associated with the Westland and Montgomery Soils. 
Carlisle Muck 
Very poorly drained black organic soils derived from vegetation 
that accumulated in Wisconsin ponds and lakes. 
A typical profile follows: 
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0-20" 
20-36" 
36-
biack granular muck, contains decayed plant material 
black and dark reddish-brown, grades into peat 
dark olive-gray firm silty clay, underlain by gravel 
at varying depths 
Fitchville Series 
These are somewhat poorly drained soils that are Gray-Brown 
Podzolic of Red-Yellow Pod:solic soil groups. They are developed on terraces 
over lacustrine noncalcareous silty and clayey materials of Wisconsin 
age. They are associated with McGary soils and they have the same pro-
file, the difference being that the McGary soils develop over calcareous 
material. 
McGary Silt Loam 
These are poorly drained Gray-Brown Podzolic soils which developed 
from calcareous, lacustrine silty and clayey deposits of Wisconsin age. 
A typical profile follows: 
0-7" dark grayish-brown friable silt loam, moderate to weak 
fine granular structure, slightly acid 
7-15" mottled light-gray and light yellowish-brown 
firm silty clay loam, medium fine angular blocky 
and subanguiar blocky structure, medium acid 
15-32" mottled gray and pale-yellow firm silty clay loam, 
strong coarse to medium angular blocky 
32- mottled light brownish-gray, brownisp-yellow and 
gray firm silty and clayey materials, thinly laminated 
Montgomery Silty Clay Loam 
These are dark-colored, very poorly drained Humic Gley soils 
that developed over lacustrine calcareous clayey and silty materials 
of Wisconsin age. They occur on terraces which are sovered with la-
custrine deposits. A typical profile follows: 
0-8" very dark gray to black, firm to friable silty clay 
loam, moderate medium to find granular structure 
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8-15" 
15-24" 
24-54" 
dark brownish-gray, firm silty clay loam, moderate to strong 
medium angular blocky structure 
dark-gray firm silty clay loam with distinct yellowish-brown mottles 
mottled dark-gray firm silty clay,moderate to coarse angular 
blocky structure 
54- mottled light olive-brown and gray very firm silty clay 
Sebring Series 
These soils are poorly drained Planosols developea on terraces 
over noncalcareous, stratified lacustrine silty and clayey materials 
of Wisconsin age. These soils are associated with the McGary series and 
their profile is quite similar to the McGary profile already presented. 
Westland Silty Clay Loam 
These consist of dark-colored, poorly drained Humic Gley soils 
developed on lacustrine silty and clayey and find loamy materials which 
overlie stratified gravel and sand or outwash terraces of Wisconsin age. 
A typical profile follows: 
0-8" very dark gray to black friable to firm silty clay 
loam, moderate medium granular structure, some organic 
content 
8-12" black to very dark gray firm fine clay loam to silty 
clay loam, moderate medium to coarse granular structure 
12-45v mottled gray, pale-yellow, and dark-gray firm clay 
to clay loam and some gravelly material, moderate medium 
angular blocky and subangular blocky structure 
45 - gra:y and pale-yellow stratified silty, sandy and gravelly 
materials 
Core Explanation 
The cores are divided,into three sections: (1) Jeep-auger, (2) 
hand auger cores, (3) cores taken from the files of the Ground Water 
Division, Department of Natural Resources, State of Ohio. The reason 
for this division is that the Jeep auger tended to mix the samples to a 
certain extent, while the hand auger cores were much more exact in relating 
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depth to the sample obtained, The cores from the Water Resources Department 
were submited by private drilling operators and because of the incomplete 
descriptions and broad generalizations of the operators, these can only 
be used in a very general way, 
Several cores were attempted in the Clear Creek stream area, however, 
these were not considered conclusive because of the presence of gravel at 
shallow depths, The hand auger was not able to penetrate these deposits, 
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Westland Silty vlay Loam 
2.5-5' Silty Clay, lOlR 5/4, calcareous,small pebbles 
5-8.3' Silty Clay, lOlR 4/3, calcareous 
B.3-10.5' Silty Clay, 6BG 7/1 
10.5-13.5 Silty Clay, lOYR 5/2 
13.5-22' no sample,Sand(?) 
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Gore 2-4-10 
Montgomery Silty Clay Loam 
2-6 1 Silty vlay,lOrR 5/4,blocky 
6-8.3' Sand,fine grained,very cohesive,l01R 5/5, 
coarser with depth 
8.3-12,3 1 Sand, coarse,not cohesive except wet 
12.3-34' Silty 0lay,10YR 4/1,color changing slowly 
with depth to lOLR 5/2 
26 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
ooooaoo 
C 0 
DDoo,t:,O,:::, 
00000°0 
OVD,000 
0 C, 
6 0 0 0 
0 0 D 
34-38' Gravel 
27 
I 
qo7' core 1-5-10 
I o-S' Montgomery i:lil ty Clay Loam 
I 1.5-10' Silty clay, some small to well rounded, lOlR 5/3 pebbles,sub-angular 
I 
I 
I 
I 
I 
I 
I 
10-18.3' Silty clay,7.5XR n5/,blocky,some small 
I pebbles 
I 
I 
I 
I 
I 
I 
l'Q,3 18.3-20' Sand I ' ' ' 1 • 1 
' \ . \ . \ 1 
I ' \. ' \, 28 2o,o 
I 
I 
20,0 
' ' 
20-35 I Sand 
I - ," I I I • 
I '·. \• 
I 
' ' 
I I· 
I ' -. • I '\ 
' 
• I \' '. 
i 
I 
' ,-
., 
. ' 
I '\ . } ,. 
- . ' \ 
I ~. I ', ' 
' 
'. 
'. • I 
I ' . ' ' ' ' " 
·c 
,. 
I . ' . . I, 
I , 
I 
I ' ' I 
I 
I' 
I 
' 
I 35- • 35-37' Gravel 0 0 0 0 • 0 QO 0 
0 0 C 00 
I 0 D 0 Q <O C, 0 0 0 
D 0 
37-0 D 0 0 0 37-40' ::land and gravel I 6 .;, f 0 
.J D 
,. i> 
I 0 . IV D 0 a .• 0 
"' 0 
' "' 0 I 0, p CJ 40.0 29 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
8bo' 
o,s' ~-----_J 
Core 2-5-10 
Montgomery Silty Clay Loam 
2~7· Silty clay,lOYR 7/8, slightly calcareous, 
laminated 
7-20' Silty clay, lOYR 5/3, laminated 
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Section II: Data derived from hand coring 
Scale: 1" = 1' 
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Core #1 
0-27 Soil Montgomery Sily Clay 108111 
some small pebbles 
27-36 Sil:ty Clay, 20% silt,yellowish bro,m, 
blocky 
36-40 Sand,white to gray,medium coarse 
40-45 Silty Clay,30% silt,gray, some pebbles 
45-49 ~anq and gravel,subangular to rounded, 
sandstone and limestone 
49-60 Silty ~lay,gray 
60-62 Sand 
62-71 Silty Clay,gray,40% silt,calcareous 
71-105 Silty Clay,dark gray,decreasing silt content 
with depth, some small sand lenses 
105-115 Silty Clay, dark gre.y, pebble content increasing 
with de!)th 
115-120 Gravel,no sample 
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858' Core 2 
0-24 ~oil Montgomery Silty Clay 1 0 am 
24-35 ~ilty Clay,yellow-brown,some small pebbles 
35-38 ~ilty Clay,dark-brown,some pebb]~s 
38-48 Silty ~lay,gray,lamininated 
48-50 Sand and gravel 
50-63 Silty vlay,gray 
63-66 Sand 
66-85 Silty Clay,gray,laminated,mollusk shells 
85-120 Silty Clay,gray, some sand lenses randomly 
distributed 
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'to' t;o re 3 
0-26 Soil Montgomery Silty Clay Loam 
26-36 Silty Glay,yellow brown 
36-50 Silty Clay,brown 
50-58 Silty Clay,gray 
58-65 Sand 
65-72 Silty Clay ,gray 
72~1,o Silty Clay,gray, small rock fragments 
composed of sandstone and limestone 
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L:ore 4 
0-24 Soil McGary Silt Loam 
24-40 Silty Clay,yellow brown,becoming darker with 
depth 
40-42 Sand 
42-65 Silty Clay,brown 
65-90 Silty Clay,gray-brown 
9~-120 Silty Clay,gray 
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Core 5 
0-25 Soil Montgomery Silty Clay Loam 
25-35 Silty Clay,gray, becoming more silty with denth 
35-40 Silty Clay,gray, some small sandstone pebbles 
40-60 Silty Clay, gray 
60-75 Silty Clay,gray,some small sandstone pebbles 
number and size increasing with depth 
75-80 Gravel,no sample 
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Page 38 is missing from the original 1969    
Senior Thesis by Michael Mitchell.   
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Core 6 
0-29 ~oil westland Silty Clat Loam 
29-38 vlay,gray, some small pebbles 
38-45 Sandy Clay,yellow-brown 
45-74 Clay,gray, becoming silty with depth 
74-80 Gravel and sand,no sample 
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Section III: Data derived from well logs 
Scale: l "= 10 1 
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Gast;opoas in the lake silts 
Gastropods were collected at two sites in the area: in a stream 
cut along Clear Creek at a depth of 7 feet, and in core 2. 
The fragments of the larger molluscs were impossible to identify. 
The smaller shells were identified by Dr. Aur!le La Rocque, Department 
of Geology, Ohio State University. 
Several examples of Goniobasis livescens, Sphaerium, and Valvata 
tricarinata were collected at each site. 
Goniobasis livescens occurs in shallow fresh water, in up to nine 
meters of water. It is found in rivers and lakes with or without 
vegetation on sand, gravel, clay or mud bottoms. The range of this 
species is Middle Pleistocene to Recent and is quite common in Pleistocene 
lacustrine deposits. 
Sphaeruim is also a shallow fresh water form and has the same 
habitat and range as Goniobasis livescens, as does Valvata tricarinata. 
The ecology, age range and the areas of collection of these 
mollusc shells substantiates the claim that this area was once covered 
by a shallow, fresh water Pleistocene lake. 
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Conclusions 
The Clear Creek Valley between Clearport and Amanda was filled 
by a late Pleistocene lake, which deposited an average thickness of 
18 feet of silts and clays, 
The soil groups, Montgomery, Westland, McGary, Fitchville, and 
Carlisle were developed an these stratified or nonstratified lake silts, 
The data obtained from deep well logs indicates that the majority 
of the material in the Clear Creek Valley consists of lake deposits 
interbedded with coarser deposits which shx>ws that several lakes probably 
existed in this valley during the Pleistocene. 
The Mollusc species in some of the sediments also indicates that 
there was a late Pleistocene lake of fresh water in this valley, 
Detailed work is needed to determine any exact stratigaphic re-
lationships. However, an examination of the cores shows a definite de~ 
crease in sediment coarseness as one travels away from the outwash dam and 
away from the sides of the lake, The layering_in some of the clays probably 
represents seasonal changes or varves. 
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